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Abstract

Following the appearance of the recent scandaks, ginestion of the efficiency of the
corporate governance mechanisms to appease theiaharisis can be raised. The purpose
of this paper is to study the impact of the bodrdiectors effectiveness on the firm’s ability
to resist the Asian stock market crisis. The firbiliey to resist the Asian stock market crisis
is assessed by minimization of financial returngmditional volatility estimated by ARCH
and GARCH models. Using a data from 94 listed araustrial firms in four East Asian
countries: Malaysia, Thailand, Indonesia, and Rindippines between 1996 and 1998, we
find that the board size and the presence of thheidridirectors are negatively linked to the
financial return’s conditional volatility. This nes seems to be compatible with the argument
which supposes that the efficient boards can irsere¢lae ability to control the managers and
the capability of firms to resist the crisis. Tleadiership structure would be without effect on
the resistance to the crisis and the CEO turnoweirdvhave a positive effect on the financial
return’s conditional volatility.

Key words: corporate governance, board of directors, propagaf crisis, financial return’s
conditional volatility



I ntroduction

The studies of Johnson and al (2000), Claessenslaf@02) and Sang-Woo and Il Chong
(2005) establish a relation between the originr@i€ and financial scandals and the practices
of corporate governance. These researches centretheo Asian crisis show that the
seriousness of the financial crises was linked&deficiency of many corporate governance
mechanisms, the most known of which is the defmyesf the board of directors. If the board
of directors is according to the Anglo-American rebda scholarly dosage of expertise,
experience and independence to the service ohtkeest of the firm and its shareholders, it
endures in Asia several limits. Most Asian compsnae controlled by families who
dominate the board of directors. These familiepaie of many strong factors that enable
them to a vast control of the firm in order to nmaide their profits at the expense of the
minority shareholders. The Asian financial crisigspin evidence that the boards of directors
of the Asian firms don't functions in accordancethwihe law. The main tasks and
responsibilities of the board of directors defirmdthe law of the Asian countries before the
crisis comply with those of the western countrigsally, theses studies show that the boards
of directors of the Asian countries are generaltyel efficient in carrying out their duties
especially those relating to selection, the contnodl the turnover of the Chief Executive
Officer, and the executive director's compensatibhe boards of directors seems to be
especially deficient in the assessment of the paidiace of the managers and the research of
the support of outside directors in terms of acdessmformation, to external professional

services of audit, and to education and formation.

The theoretical and empirical studies accepted daws show a relationship between the
amount of manager expropriation and the firm penmmce. In the case of a declining
performance, the efficient corporate governancehaieisms reduce the managers’ breathing
space. Weak mechanisms in controlling shareholdeng about an amplifying effect and

spread the counter-performance on the markets.nfdie purpose of this study is to enrich
the financial and economic literature concerning #fficient study of the mechanisms of
corporate governance by analyzing the effect ottieacteristics of board of directors on the
capacity of firms to resist the Asian stock markeisis. It seems that the internal

characteristics of the board of directors influenieectly the stability of the firm and its

potential of resistance in period of crisis. Traially, we find the size of the board, the

fusion of the incumbency of the réles of chair &0, the independence of directors and the



CEO turnover. Our paper is organized as followsctiSe 1 discusses related conceptual
framework and develops hypotheses. In Section 2present methodological aspects and
empirical models. Section 3 analyses and discussests. Finally, we provide concluding

remarks.

|- The Conceptual framework and the resear ch hypotheses

The theoretical setting of the governance is ritlmwomerous researches. The characteristics
of the board of directors are generally analyzedthe setting of the efficiency of the
mechanisms of corporate governance. The questainotie asks is to know if these results
remain even valid in period of crisis and what vadbdde the impact of the theoretical
recommendations to limit the propagation of thelsterisis.

1-Theefficiency driversof theboard of directors

1-1 The size of the board

If the studies dealing with the impact of the bosizk on its ability to function effectively are
varied (Jensen 1993, Yermack 1996), those carnddirothe Asian countries during the
financial crisis are much more scarce (Sang Wodb28@d Salmon 2000). Two research
tendencies were opposed. The first justifies trefgpence of a board composed of a high
number of directors since the latter ones are dapaflsupervising the managers’ behaviour
as it is difficult for these ones to dominate a&arboard. The high number of directors who
have some specific knowledge is the cause of theufable transactions thanks to an
improving coordination between firms, a reductidriransaction costs, and an easy access to
expertise (Pearce and Zahral989). The second teydépulates that the board size doesn’t
must be large to the point that makes productivieatsss impossible and decision making
difficult. Board of directors composed of a largember of directors would not function
efficiently and they would be strongly controlleg the managers. They cost a lot in terms of
directors’ remuneration and require more time afifdrie by the managers to build a
consensus about the way of action, which has a&tdimgact on the firm value (Jensen 1993,
Yermack 1996).

The empirical evidence of Sang Woo and Il Chon@8sing a sample of Asian countries
comes to back up the first research tendency bwisigothat the board size must be large
enough to acquire on one hand, the competencexiterience required by the board and on
the other hand, to increase the board’s abilitgdatrol and the firm’s ability to limit the

propagation of the crisis. Salmon (2000) suggedsts $maller boards are more exposed to



difficulties with the board committees (audit, rameuation and nominating committees) and
can make the firms more vulnerable to the crisearBe and Zahra (1992) find that large
boards are associated with higher firm performaée will put the first hypothesis so:

Hypothesis 1a: The firm's ability to resist the Asian stock mdrkasis is positively linked to

the board size

Yermack (1996) has empirically tested the relatigmsbetween the board and the firm

performance. He finds that smaller boards havehtgbker performance. He also finds that
remuneration and the threat of dismissing managersigh in firms having a board with a

limited number of directors. Empirical findings Bysenberg et al. (1998), based on Finnish
firms, and Mak and Kusnadi (2005) based on Singapod Malaysia firms, support Jensen’s
hypothesis and find that large boards are assaciaith lower firm value (as measured by

Tobin’s Q). Alternately, we can put:

Hypothesis 1b: The firm'’s ability to resist the Asian stock mdr&esis is neqgatively linked to

the board size.

1-2 Theleader ship structure
Two diametrically opposed theories can argue thddeship structure efficiency in order to

ensure the stability of the firm during the finaadairisis. The adherents of the agency theory
(Jensen and Meckling (1976) and Jensen (1993))idemthat fusion of the incumbency of
the réles of board chair and CEO as handicap fefficiency of mechanisms in controlling
the managerial actions. The strong concentratiopowfer due to CEO duality can increase
the managerial opportunism, weaken the quality @ftol and raise the probability of
information retaining by the managers (Forker 1992)e partisans of stewardship theory
(Donaldson (1990) and Barney (1990)) consider tlamager as a steward of the corporate
assets who needs to perform a good job rather dheational economic agent who seeks
maximising his own personal economic gain. In tidase, the separation of the roles of chair
and CEO, being a means among others in improviadgtard’'s independencepuld have a
detrimental effect on firm performanci could weaken the strategic direction and tha’s

duties, and might trigger damaging power struggtebe top ranks of corporatians

The empirical research of Sang-Woo and Il Chon@%2@onfirms the disciplinary theory of

agency by showing that the separation of the réfeshair and CEO constitute a strong



mechanism which can dilute the power of CEO ande@mse the board’s capacities for
monitoring, evaluate in a critical way the managpegrformance, and improve the firm
financial performance. Rechner and Dalton (1991anered the relation between CEO
duality and organisational performance. Their ststpports agency theory expectations
about inferior shareholder returns from CEO dualltyey found that corporations which had
independent chair-CEO structures had higher retarequity (ROE), return on investment
(ROI) and profit margins. We suppose in our studht:t

Hypothesis 2a: The ability of the firm to resist the Asian statlarket crisis is positively

associated with the leadership structure

however, the researches Davis and al (1997) andh it Donaldson (1998) reinforce the
stewardship theory and states that fusion of tkearmbency of the réles of board chair and
CEO holding depth of knowledge, informationcontribute to the firm prosperity and
everlastingness especially in period of crisis. €hgirical study of Berg and Smith (1998)
supports the positive relationship between du&@iBO and return of equity. We can suppose

the following alternative hypothesis:

Hypothesis 2b: The capacity of the firm to resist the Asian stexéhange crisis is negatively

related to the leadership structure

1-3 The board composition
The researchers on the corporate governance amtgtbeders of the reform always sustained

that the outside directors are more independentbatigr placed to control the managerial
actions than the inside directors. Their argumsriiased on the agency theory which states
that the board’s effectiveness increases with tiopgrtion of the outside directors who are
independent of the management. These last beogpéndent of the direction, they can
oppose the opportunism of managers (Fama et J&®8). Their only link with the firm is

the involvement to the board of directors.

Many empirical studies have fought for the presesfcemdependent outside directors within
the board of directors. Sang-Woo and Il Chong (2006r example, consider that
appointment of independent directors is a key nreasd the Asian reform which can
increase the board’s independence in order to makere responsible and more efficient to

behave in the interests of firms (in all the shaléérs and not to limit only to the interests of



controlling shareholders). Moreover, Empirical fimgs by Piman and Thomas (2004), based
on Thailand firms, shows that the massive involveimaf outside directors in the board
represents a real source of independence infringeofeéhe board because of their ties with
the managers in place. They are less involved thanindependent outside directors in
playing their role of control. Many advantages da@ attributed to the presence of
independent outside directors in the board. Westalte the reduction of fraud in the financial
statements (Beasley 1996), the improvement of tmdit squality (O’Sullivan 2000), the
increase of disclosure extent (Haniffa and Cook@220the significant increase of the firm
value (Rosentein and Wyatt 1990). We suppose instudly that the independent outside
directors play an active role in the increase & finm’s ability to resist the Asian stock

exchange crisis.

Hypothesis 3a: The massive presence of independent outside aliseatts positively on the

firm’s ability to resist the Asian stock exchangsis.

Contrary to the recommendations of the disciplingéngory of agency, the theory of
stewardship recommends a community of action betwegnagement and board. This theory
estimates that the important presence of insidecttirs guarantees an efficient functioning of
the board. They hold an experience and a highlyieal expertise in the firm. Baysigner and
Hoskisson (1990), Goodstein and al (1994) state tthe inside directors’ presence in the
board is necessary in so far as they have a siiticinowledge of their firm and can exercise
their role of monitoring easily considering theiaseer access to information. If the
stewardship theory predicts a positive relationgt@fween the presence of inside directors in
the board and the performance of the firm, thercavesider the following hypothesis:

Hypothesis 3b: The massive presence of inside directors actgipelsi on the firm’s ability to

resist the Asian stock market crisis

2-The CEO turnover

The empirical researches relating to the associdgiween the CEO turnover probability and
the firm performance are abundant but they are varg in a context of crisis. The first
researches of Warner and al (1988) and WeisbacB8J18howed a negative relationship

between the firm performance and the CEO turnoMee. deterioration of the vicious circle of



the leadership group weakens the firm performaSchwatz and Menon (1985) find that the

probability of the CEO turnover increase the firffirteancial distress.

Other studies consider that the frequency of CE®@otter is a measure of the importance of
the control to which make face the CEO (Wellacalet990, Dennis et al 1995 et Kang et
Shivdasani 1995). The CEO turnover is a sign oéféort directed towards the change of the
internal and external organisational componentalt result from several events as the
change of the strategy, the organization, the iegjstructures or the internal processes. The
anticipated result is improved perception of th@amisational image and the renewed
confidence in the organisation’s future. Dennis ah@995) and Kang and Shivdasani (1995)
observed, to this subject, the improvements ofpgréormance following the CEO dismissal,

we suppose that:

Hypothesis 4: The ability of the firm to resist the Asian stoclrket crisis is positively linked
with the CEO turnover.

3-The control variables

In order to improve the reliability of our empirloa@sults, we use other variables to control
for factors that could affect the firm’s ability tesist the Asian stock crisis. They are the debt
ratio, the firm size and the country volatility.

3.1 Debt ratio

Taken as a mechanism for controlling managers, daht be analysed by two different
approaches, the debt can be analyzed accordingvdodifferent optics. The first optic,
proposed by the theory of the agency and most wides in financial theory, appreciates the
indebtedness through its disciplinary role on trenagers. The second optic is suggested by
entrenchment theorgnd according to which an important indebtedneashedp the manager
to entrench more. Empirical evidence by Friedmash dowhnson (2000), and Johnson and al
(2000) and Mitton (2002) show that the poor stocckat performance and the vulnerability
of firm to the Asian crisis are attributable to Inéy debt levels.

3.2Firmsize

The firm size is often used as an indicator ofithportance of the systems of internal control
of the firm (Kenney and McDaniel 1989, Defond andmbalvo 1991). The empirical
observations of Johnson and al (2000) faendositive association between the firm size and

the financial performance. Other studies show thatlarger firms have low market risks.



They are characterized by a strong stability amiebefrom an economy of scale (Sengupta
1998). We suppose that the larger firms are mgpalda to slow down the propagation of the
Asian stock crisis.

3.3 Country volatility

Since the financial Asian crisis is a crisis thawak all countries Asian, an additional control
variable also important is the country volatilityte suppose in this paper that the firm
volatility increases with the level of that of tleuntry. The firms of the least volatile

countries have a bigger capacity to reduce theggagon of the Asian stock crisis.

I1- The methodological aspects and empirical models

The purpose of this empirical survey is to validdite hypotheses according to which firms
having specific characteristics in their board okctors would have been more capable to
resist the crisis than the others. This situatienverified when the financial return’s

conditional volatility is weaker for the firms thaegspect these characteristics.

2.1 Sample and study period

Our sample consists of 94 industrial listed firmmeni four Asian countries, Indonesia,
Malaysia, Thailand, and the Philippines. Each fimuast be identified in Worldscope as being
included in the International Finance CorporatioiiSC) global index. The IFC includes

firms in the global index only if they are among tlargest and most liquid firms in a given
market. Our data have been collected mainly from d¥fferent sources of information. First,

emerging market database (EMDB) permits to iderttiy values of local price index and
dividends expressed in the local currencies paefyeweek. Second, the data relating to
board variables have been gathered manually froen ahnual reports downloaded by

Thomson One Baker’s database.

In accordance with the work of Mitton (2002) anc&€&dsons and al (2002), we subdivide the
whole crisis period into three sub-periods. The Mlwisis is from January 1 1996 to August
31, 1999. The pre-crisis period is between Jandar{996 and June 30, 1997. The crisis
period is between July 1, 1997 and August 31, 189&ally, the post-crisis period is from
September 1, 1998 to August 31, 1999.



2.2 Measuring variables
2.2.1 dependent variable measure

The firm’s ability to resist the Asian stock markaisis is assessed by minimization of
financial return’s conditional volatility (FRCV). & applied for every weekly serial of
financial return the models of ARCH and GARCH whitesent the particularity to better
modal the temporal variation of the first and secoroments of the different types of asSets
and which permit a better understanding the dynamidhe investors’ behaviour during the
crisis periods (Engle 1982 and Bollersev 1986).

2.2.2 Board variables

The board variables are: board size (BSIZE) istti@ number of directors in the board; a
dummy variable representing leadership structurehvbquals 1 if the chairman is also the
CEO of the company and 0 otherwise (LSTRU); a priiqo of executive and independent
directors (PEXEC, PINDER) and a dummy variable representing CEO turnoveichvh
equals 1 if there is a change of CEO and zerotitind 0 otherwise (CEOTUR).

2.2.3 Control variables

The firm size (FSIZE) is measured by the logaritbfrtotal assets. An additional control
variable is the firm’s debt ratio (DRATIO), measdras the book value of total debt divided
by the book value of total capital. We include doywolatility (CVOLATILITY), modelled

by the models ARCH and GARCH of Engle (1982) andidéslev (1986). We also include
dummy variables for ten of 11 industries (IDUMMWhere defined broadly, as in Campbell
(1996Y.

2.3 Modd Specification

Using a panel data, we estimate the following mddehssess the impact of the board of

directors’ effectiveness on the firm ability toistghe Asian stock market crisis.

FRCV, =a+b,BSIZE, +b, LSTRU, +b, PINDEP, +b, PEXEC, + b, CEOTUR,
+b,FSIZE, +b,DRATIO, +b, CVOLATILITY, +b, IDUMMY, + ¢,

! The financial assets, the stock index, the mopetssets (exchange rate spot, and the forwardamsyr etc.
% We define executive directors (insiders) as thasertbrs who are employed by the firm (CEO, Manggin
Director and other managers who are involved irddneto-day business), and independent directotisose
directors who are non-executive and have no afbimwith the firm beyond their responsibility asard
members.

%The industries defined by Campbell (1996) are: dbetrm, consumer durable, basic, Food /
Tobacco, construction, capital goods, transpomatidilities, textiles / Trade, Service, leisure.



i: firm; t; time

[11- Results

The panel data estimation presents the advantagesatigointly the individual effects and the
temporal effects and to increase the degrees efiéma and the precision of the inferences.
However, the panel data’s models present the probfea good specification according to
whether the specific individual effect is fixedrandom. Hausman'’s test (1978) represents
the standard test of the individual effect speatftuns. The results of this test privileged the
results of the fixed model since the p value asdediwith Hausman'’s test is close to zero
which implies the rejection of the null hypothesfdhe absence of correlation between the

individual effects and the exogenous variables i@ ah).

Table 1b presents the results of regressions sfsqueriod financial return’s conditional

volatility on measures of board of directors. Tlrstffive models apply the regression on
every variable of the board of directors. The lasidel takes in consideration the potential
interactions between the different characterigticte board of directors. All models include
the control variables and industry fixed effectaur@liscussion and interpretation of the
results will be based on the estimation outputhef tast model. Regressions are globally
significant The F-value for all the models is significant a¢ th% level and therefore the

hypothesis that all the coefficients for the explamny variables are zero is rejected for all the
models. Similarly, the R-square for all the modslabout 0.45, which implies that the board
and control variables explain about 45% of theatan in conditional volatility. The most

important results are interpreted as follows:

First, the coefficient on board size (BSIZE) is atdge and significant at 1% level. This result
indicates that larger board present the most retlfinancial return’s conditional volatility.
These results are in accordance with those of 84og-and Il Chong (2005). These last find
that the high number of directors multiplies theiaites of monitoring and control and
decrease the conflicts of interests between masamat shareholders. These factors could
increase the firm’s ability to resist the crisiawver, this result could seem against intuitive;
a limited size board being more reactive in penbdrisis. But in the Asian contextje most
large corporations owned and controlled by familte board size is a pledge of diversity of

the points of view and a better control of managéhnss result reinforces hypothesis H1b.
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Second, the hypotheses H2a and H2b not being wadidaeadership structure (LSTRUC) is
not related to financial return’s conditional vdi&t. Indeed, if the leadership structure could
not explain the firm’s ability to resist the Asiatock market crisis, it also failed to explain
other phenomena. The Empirical findings by Mak &usnadi (2005) based on Singapore
and Malaysia firms, suggest that leadership boambt related to firm valuation. For them,
the separation of the CEO and chairman roles issmoform than in substance. Most firms
also have a separate CEO and chairman, althouglamy cases, the chairman is an executive
chairman who is a controlling shareholder and djoseavolved in the day-to-day

management of the company.

Third, our results are consistent with our hypoihdd3a suggesting that presence of
independent outside directors weakens the finan@tlrn’s conditional volatility. The

coefficient on CA-IND is significant at the 10% &y With all control variables, this

coefficient is 0.028, indicating a lower volatiligf 0.28% for each increase of 10% in the
proportion of independent outside directors. Thesealts support the agency theory and find
that the board’s efficiency increases with the prtipn of the independent outside directors.
Their presence in the board represents a guaranteeccess and viability of the board of
directors and contributes to increase the compaalyity to resist the crisis. However, the
weak significance of this variable is essentialiplained by the strong criticisms to the
notion of independence. Sang-Woo and Il Chong (ROfifessed the main sources of

infringement of the directors’ independence inAtsgan boards of directors.

Fourth, the coefficient on ROD is positive and #igant at 5% level, it is 0.015. The
increase of 10% in the rate the companies havicyamge of CEO rises the level of the
financial return’s conditional volatility of 0.15%Ve reject the hypothesis H4. Our results
confirm that the frequent change of CEO during ¢hsis period is a symptom of a fierce
expropriation of the minority shareholders and dfigh vulnerability of firms during crisis

periods.

With included industry fixed effects, all controavables have a significant effect on the
financial return’s conditional volatility. In facthe coefficient on DRATIO is significant at
the 1% and reaches its predicted sign, it is 0.08&. firm with higher debt levels had, on
average, an additional higher financial return’aditional volatility of 6.6% over the crisis
period. Besides, the coefficient on FSIZE is negat@nd significant at 5% level, which

implies that the larger firms have less chancedaostouck by the crisis. This result is not

11



surprising since larger companies are generallyowed by better monitoring systems.
Finally, we find that the firm's volatility increas with the country’s volatility. The

coefficient on CVOLATILITY is positive and signifant. These are the firms of the least
volatile countries during the crisis period thavéa bigger capacity to resist the Asian stock

crisis. All these results are in conformity witletimtuition that we could have a priori.

12



TABLE 1A: Hausman'’s different tests

M odel
Fixed Effect Random Effect Difference
BSIZE -0.0020 -0.0018 0.0002
LSTRU 0.0060 0.0450 0.0390
PINDEP -0.0280 -0.0110 0.0170
PEXEC -0.0040 0.0340 0.0380
CEOTURj; 0.0150 0.0010 0.0140
FSIZE -0.0070 -0.0580 0.0510
DRATIO 0.0660 0.0480 0.0180
CVOLATILITY 1.5390 1.0232 0.5158
Chi2 (8) = 22.23°
TABLE 1B: Panel data regressions
MODELS
Model a Model b Model ¢ Model d Model e M odel f
Coefficient | Coefficient | Coefficient | Coefficient | Coefficient | Coefficient
(T-stat) (T-stat) (T-stat) (T-stat) (T-stat) (T-stat)
-0.0032 -0.0022
BSIZE (-3.082) (-2.748)
0.002 0.006
LSTRU (0.320) (0.731)
-0.018" -0.028"
PINDEP (-1.977) (-1.982)
-0.002 -0.004
PEXEC (-0.138) (-0.024)
0.019° 0.015°
CEOTUR (2.039) (1.981)
-0.020° | -0.006° | -0.007° | -0.005° | -0.007° | -0.007°
FSIZE (-1.987) (-1.903) | (-2.286) | (-1.986) | (-2.286) | (-1.915)
0.073% 0.0722 0.0662 0.0662 0.0722 0.0662
DRATIO (6.440) (6.149) (5.651) (5.563) (6.220) (5.443)
1.371% 1.460% 1.606 2 1.583° 1.438° 1.539°
CVOLATILITY| (7.367) (7.794) (7.933) (7.594) (7.648) (7.376)
Industry
dummies Included Included Included Included Included Inddd
0.092° 0.109° 0.134° 0.128° 0.098"° 0.146°
I nter cept (2.180) (2.581) (2.950) (2.748) (2.279) (2.994)
R2 0.430 0.404 0.478 0.475 0.410 0.482
F-statistic 14.544% | 13.277% | 13.366% | 13.0617% | 13.464% | 10.674°
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Conclusion

The purpose of this paper is to enrich the findnalad economic literature about the
company’s effectiveness of corporate governancehareésms related to the board of
directors on the firm’s ability to resist the Asiéinancial crisis. Our study of Asian firms
shows that the board size, the independence of ersnaind the CEO turnover constitute the
most important attributes of the board of directorghe context of the Asian crisis. The
preference for a larger board is justified by tlaetfthat the latter ones are capable of
supervising the managers’ behaviour since it ificdiit for these ones to dominate a larger
board. These same results underline the role playe¢de independent directors in exercising
an efficient monitoring management as well as inntaming firm’s stability in periods of
crisis. The appointment of the directors is a kesasure of the reforms of the governance of
the period of survey. It permits to increase thardandependence in order to make it more
responsible and more efficient. So are respectedhtierests of firm and all shareholders and
no the only interests of majority shareholders.

Moreover, frequent change of CEO during the crgsiod is a symptom of a fierce
expropriation of the minority shareholders and ohigh vulnerability of firms during
financial crisis.

The leadership structure is not related to firn@pacity to reduce the crisis transmission. Two
explanations are plausible. First, the separatioth® CEO and chairman roles is more in
form than in substance. Most firms also have ars¢ép&EO and chairman, although in many
cases, the chairman is an executive chairman wlaodsntrolling shareholder and closely
involved in the day-to-day management of the comip&@econd, in period of crisis, the
strong reactivity of a management associated tod®ahair could be a factor determining
resistance. This survey is to replace in its cdantée Asian crisis. This discerns on the one
hand, patrimonial characteristics of the particdlans and on the other hand, a period of
structuring of the governance systems in thesetoesn

However, the empirical results deserve that on®ines attached to some extrapolations in
the situation of crisis that we cross. The most agarg firms resist better to the crisis and so

limit its propagation.
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